Repairing the 2OW Lamphouse for the 
Olympus BH-2, CK2, and SZH Microscopes 


Revision 5 





Copyright © 2016, 2017, 2018, 2021 Carl Hunsinger 


All rights reserved. This document may not be reproduced or distributed, in whole or in part, for any commercial 
purpose without the express written consent of the author (carlh6902@gmail.com). Permission is hereby granted to 
distribute this PDF document in its entirety for personal, non-commercial purposes only, provided that the contents are 
not modified in any way, including the copyright notices contained herein. This document may be freely distributed on 
WWW, FTP, or BBS sites in accordance with these restrictions. The content of this document is provided for 
informational purposes only, with no expressed or implied warranties whatsoever, including, but not limited to, 
function, suitability, safety, accuracy, and completeness of information. 


Document Revision History 


/Revision | DescriptionofChanges ee C—i‘“‘CSC*sOOC#éCiate@s (e 


foe Added six split-lock washers, revised heating procedure, added metal spacer, added reference to CK2. May 23, 2018 
Common formatting. Added lamp centering diagram. Added shorter screws. June 1, 2021 





Repairing the 20W Lamphouse for the Olympus BH-2, CK2, and SZH Microscopes Page 1 of 9 


Revision 5 


Table of Contents 


fs) 0) (280) gl (40 |g =o eee nee Ree rin eS eee Ce ee ee ee ee eee eee eee 
LYE OCUIG TION sce cnsisd acc adcen acters terse nscpaetincievst adacacinsaitinc omant Some nnmaa rain sdoee esenn Soin saevtns osans iad val So enaoiaalt oelesiseseres eouaaiecinsaaaie essa acne gar asenabedentasens 
ANIM MOUSE: VV SIGS sesocccsazs Sevcadas oGecesuaaceansenetecunntds/cantus aseenanaassnnsnsaGananeiGunendiesaicadesiedecaaaussGesiesan jesensmabeedusidaseoamnnedesineedoannorsetareseasunt 
Parts, Tools, and Supplies NE@de..............ccsssccsssssscssoussecconssscuensescneousvessousvecuenssseneusssestoussscecuesseneusssestoussesteuesseneusssensoussesseussss 
FRO DICE TE LANAD SOCK OU aiedccecasecaceciesnaaewsnsenetesunetieicconnsacesnancasssnonsaaaaneademsindessicadesidncacgausGesienaddeesaepunteeusaneee aameadesineeodsnnnoventaresedauet 
REMOVE THO: HaAlO ZEN: LOD sccrcatecescdetnnsiosadecnowsdonchoosatususchatecaluanTeciensth Geudsapend odeuiteasesladwaadedneea dead pawaatacenaaddaceuiatednashdencaaeastodentiaaes 
Remove the Lamp. REMector (S-S119 ONIN) cecideecssssincccwasdavexsowastarscncdeedanpuntedevadnaecsaetatasewsa duawnans asesiennbetedsausadodevsddeacnaassaeeamacses 
REMOVE TMG: BACK COV EM asa esicccataceaceemesivastecenesduncnsonatudushetecaluanTodenst Goud samont odmutadsesadunamedincee ent powaatadeudaddaceduratednashdencaseastodentiaaes 
Bev ad re)" oad] gi 20m &72)/ 9 (=a al (| 0 Seen ere ne ete ee ee eee ne ee 
PREMIO VS TiS IES SOC ates semen shee ates te Su srs ses re pcs erp vee nase a ca ec ee ae a sect sesh eat se eee 
Rare LOT aid arog \\(o\',"1g Bel og] ose. | <<) oie eeeeneee anne ett oe ne nr ne ene ree en eee ee ee ere 
v0) Ce (=| ane g(a al N (a's re] g a © ftv1 ©) 6), <1 Meare armen ee ee ee ee eee oe eee 
Bey AOL 2 LIB gah = 1 1 208 l= 1 > ae ee ee ee eee 
acer Uael tell darom Ecyagi ey aii ileal Ko) a Gores tIKS re) 9] 0 Reenreerncne rime nner nt ne mene ee eer 
BielLACL eT Id gl cad = 116), Oe 1) gainers an na et one nnn ete ne ere re a ee ne ee 
FRO WS Cel TVS Te ANOS SB LENO gests sexsi shes oatearc te Suess ses se pease eaecrp ce veces su cases os va So siete sesh ea oe ees 
OFS) hts] Lay <AR eg =a mee 1,0) 24 cy al Ee | ag | 9 eee een ee eee ee ee eee 
Biers ke LY (21 gets (=) 6s) [ 6. = eA ne ee eee ree eS ee ee ee eee 
Ried Ole [el=a a qt sie 16m Ec) 9 0)/© \> Reena ne ner teense ener eo en ee re en ne eee ne eee ee eee 
DISSECUIRG ING: Ola SOCKET (0-56 CUE Dai Se aia srcatscates ners oatesencicesnee sare cae se vasanasueci cerca oaee usa ucadaicanssauarenoabaraonGousereuato nu saeeeenens 
miles (@inen @le)ajecleveme a <0 A014 a ©) penetra eee ict et ne eee o ent ee Reet eee ec ene ee een ee ee ee eee 
jG) 6 =) 0)| Ged Renee ee Nee oa ene nee eA ee ee ne ee ee eee 
Tools, Parts, and Supplies Referenced in this DOCUMENT ............cccccsssccccesseccccesececceecceseusececeusececeuaeceeseesecessugecetsueceesenseeetas 


Table of Figures 


Figure 1 — Original (left) and Newer Version (TIGHt) ..............ccecccccceesseccccceeeseccccceeeseccccseueecesetseeseceseeeeeseceseseueseceseseueeeeeesaegsseess 
Figure 2 — Remove the lamp from the lamp SOcKet..............sccsssssscssosssecccnssscucnssscnecsssesccussseucusssencussessousseescussseneussseneousrestenssss 
Figure 3 — The lamp reflector on the 5-S119 VersiOn............sccccssssessssssecsonssectensescnecsesestoussscucussscncusuessoussesteussseneussseneoussessenssss 
Figure 4 — Locations of adhesive inside the NOUSING ............ccccsssccccesseccceesecccceseccecesececausececceeceeeeusecesauseceseuneceesuneceesaueeessuneess 
Figure 5 — Apply heat to the flat end to soften the adhesive ............ccccccsseccccsssccccessececeesececceececeeusecesseeceseugecesseeceesenesessenecss 
Figure 6 — Use screwdriver to pry the flat CNd Of COVED ...........cccccccssseccceesececceeccesesececausececseneceeseusecessuseceseuaecessenseeesauaesetsensess 
Figure 7 — The lamphouse with back COVEr rQMOVE ..........cccccessececeseccceesecccceeecceceusececausececeeneceeseuecessuecessunecessensecesausecessunesss 
Figure 8 — The baffle plate and MOUNTING NArdWaALe ...........cccccessccccsssececeesececceeccecesececsesececcuecceseusecessuseceseuneceeseueeeesaunesetsuneess 
Figure 9 — Remove two Screws holding the laMp SOCKEt............cccccesscccceeseccceessccecesececeesececcesececeeusecesseeceseugecesseuceesaeeeetsuneess 
Figure 10 — The housing in a PanaVise® for Ae-SOIDELING ...........cccccssseccccsecccceseccccesececauseccceeuececseusecessuecessuneceeseneceesaesecetseneess 
Figure 11 — With wires removed and terminals Cleaned ...........ccccccesscccceeseccccessccceeseccceesececsueceeeeusecessuecessuneceeseseeeseesesetsuneess 
Figure 12 — New socket MOUNtEM ONTO the NOUSING.............c.cccesccccessececceseccccescceeausececeusececeeececeeesecessuseceseuaeceesensecessuecessunsess 
Figure 13 — Leads of new socket Soldered to terminals ...........cccccccssseccccsseccccesscccceesececaesececceececeeusecessusececeuaecesseeseeesauseeessuaeees 
Figure 14 — Socket wires routed away from baffle plate ............cesccccsseccccesecceceesececeesececeeeceeeeesececeueceseuaeceeseneceesaeesetsenesss 
Figure 15 — Reflector reinstalled ONtO the SUPPOFt POST ..........cecccccesscccceesecccceecceceesececsesececcueceeseusecesseececsunecessenecessauaeeetsunesss 
Figure 16 — Apply adhesive to re-attach the Dack COVEL............ccccccssseccceesececcenecceseusecccausececsuseceeeensecesseecessuaeceesenseeessusesetseneses 
a4 Olga el RY eed ml 0| 6) 1 Gd (= 1p) om 61 AL = la) sae eee er nen ern ee nee ee ee eee 
Figure 18 — Refurbished lamphouse ready fOr SCrviCe ............ceseccccssseccceesececcesccecesececeenececseeceeeeusecessuaeceseuneceesensecessunecesauneses 
Figure 19 — Cover removed to SHOW OXIGIZEM CONTACTS ............cecccccesseccceesececcesccecesececeuececcuaececeeusecessuecessunecesseesceesausecetsenesss 
Figure 20 — Oxidized CONtAaCtS FEMOVEM FLOM SOCKET .........ccccceesscccceseccceesececcueccesesececsusececseneceeeeusecessuueceeeuneceesensceesaunecessunsess 


Repairing the 20W Lamphouse for the Olympus BH-2, CK2, and SZH Microscopes Page 2 of 9 


Revision 5 


Introduction 

The LS20H lamphouse used on the Olympus BHT and 
BHTU microscope stands in the BH-2 line, as well as on 
the CK2 inverted stands and the SZH-ILLB and SZH-ILLK 
illumination bases for the SZH stereo zoom 
microscopes, is subject to failure due to the extreme 
operating temperatures of the 20W halogen lamp used 
for illumination. These high temperatures subject the 
metallic contacts in the lamp socket to accelerated rates 
of corrosion, which leads to eventual failure of the 
socket. Replacement lamphouses are generally 
available when needed, but their prices can be high. 
Fortunately, replacement of the entire lamphouse is 
seldom necessary, since defective LS20H lamphouses 
can usually be repaired by replacing the oxidized lamp 
socket, as described in this document, for a total cost of 
around $20. Note that soldering skills are required to 
perform this repair. 


Lamphouse Versions 

There were two versions of the LS20H lamphouse made 
by Olympus, as shown in Figure 1. The original 5-LB402 
version, without a lamp reflector, is shown on the left, 
and the newer 5-S119 version, with a lamp reflector, is 
shown on the right. The 5-S119 version (sold as 
LS20H-M and LS20H-M2) is superior to the 5-LB402 
version (sold as LS20H), since the integral reflector 
provides more usable illumination from the halogen 
lamp, and this version should therefore be used 
whenever possible. Both versions can be repaired using 
the procedure outlined in this document’. 


5-LB402 
Figure 1 — Original (left) and newer version (right) 





Parts, Tools, and Supplies Needed 
The following parts, tools, and supplies will be needed 
to replace the lamp socket in a LS20H or LS20H-M/M2 
lamphouse. 

e Adhesive, heat-resistant (item S1 of Appendix 1) 

e Diagonal cutters 


1 All photos in this document show the 5-S119 (LS20H-M/M2) version. 
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e Glove, heat-resistant (item T1 of Appendix 1) 

e Heat gun, 1500W (item T2 of Appendix 1) 

e Lamp socket, ceramic (item P2 of Appendix 1) 

e PanaVise® work vise (item T5 of Appendix 1) 

e Pliers, needle-nose 

e Screwdrivers, JIS (item T3 of Appendix 1)? 

e Screwdriver, slotted, small 

e Soldering equipment and solder 

e Solder sucker vacuum tool (item T4 of Appendix 1) 

e De-soldering braid (item S3 of Appendix 1) 

e Tape, adhesive 

e Wire cutter / stripper 

e X-Acto® knife with sharp blade (item T6 of Appendix 1) 
e M3xX9 screws (2X), Phillips head (item P4 of Appendix 1) 


Replace the Lamp Socket 

Remove the Halogen Lamp 

The first step in the repair process is to remove the 
halogen lamp, by grasping the lamp with an oil-free 
tissue or cloth and pulling straight up, as shown in 
Figure 2. Do not touch the halogen lamp with your 
fingers, as oils from your skin may cause premature 
failure of the bulb. If the bulb is accidentally touched, 
clean it with isopropyl alcohol before proceeding. Place 
the lamp in a safe place for later re-assembly. 


¢ i 
© — GRASP BULB AND PULL 
STRAIGHT UP TO REMOVE 


Figure 2 — Remove the lamp from the lamp socket 


Remove the Lamp Reflector (5-S119 only) 
Next, remove the lamp reflector by removing the small 
cross-point mounting screw that secures the reflector to 


2 If JIS screwdrivers are not available, Phillips screwdrivers may be used 
instead, but be very careful as the screw heads of tight JIS fasteners can be 
damaged if Phillips drivers are used. 
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the support post (see Figure 3). Place the lamp 
reflector and the mounting screw in a safe place for 
later re-assembly. 


5-S119 VERSION ONLY 


WAV Eales te) MOUNTING SCREW 


SUPPORT POST 





Figure 3 — The lamp reflector on the 5-S119 version 


Remove the Back Cover 

The back cover of the lamphouse needs to be removed 
next, in order to gain access to the wiring for the socket. 
This plastic cover is typically secured in place with two 
spots of adhesive inside the plastic housing, in the 
approximate locations shown by the top and bottom 
circles of Figure 4. There may also be adhesive on the 
sides, as shown in the left and right circles, but adhesive 
in these locations is less frequently encountered. 


GLUE BONDS INSIDE 
APPROXIMATELY HERE p. 





J - 
~ | mua sua 


Figure 4 — Locations of adhesive inside the housing 


*, 
» 
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The best way to remove the back cover is to apply heat, 
using a heat gun as shown in Figure 5, to the flat of the 
housing/cover where the lower glue spot is located and 
to the two sides where glue spots may be located? (i.e., 
the circled area at the bottom and sides of Figure 4). 
While applying heat to these areas, concentrate the 
heat on the housing, rather than the more-fragile back 
cover. Pry the flat end of the back cover loose with a 
small screwdriver inserted into the housing as shown in 
Figure 6. When doing this, be very careful so as to not 
damage the baffle plate inside the housing (see Figure 
8) with the screwdriver blade and wear a suitable heat- 
resistant glove to protect your hand from the heat. 


Once the flat end of the back cover comes free, push 
the newly freed end out a bit with the tip of the 
screwdriver that is inside the housing and place the tip 
of a second slotted screwdriver between the cover and 
housing, from the outside. While holding this second 
screwdriver in place, remove the screwdriver that’s 
inside the housing and proceed to apply heat to the 
sides and to the rounded end of the housing/cover 
directly opposite the flat end (i.e., the circled areas at 
the top and sides of Figure 4) to soften the remaining 
glue bond(s). Gently pry the flat end of the cover with 
the slotted screwdriver, while applying heat to the sides 
and to the rounded end, until the remaining glue 
bond(s) lets go and the back cover comes loose. 


APPLY HEAT TO THIS AREA 
TO LOOSEN ADHESIVE 





3 The housing and back cover are both made from heat-resistant plastic, so it 
takes a fair amount of heat to cause damage to these pieces. Nevertheless, 
be careful with the heat gun. Of the two pieces, the back cover is most 
susceptible to heat damage due to the presence of the vent slots and 
because of the type of plastic from which it is made. 
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INSERT SCREWDRIVER 
TO REMOVE COVE 


if 


Figure 6 — Use screwdriver to pry the flat end of cover 


Once the back cover has been removed (see Figure 7), 
carefully trim any glue residue from the back cover and 
from the housing with an X-Acto® knife with a sharp 
blade. 


BACK COVER REMOVED 


b. : 
Figure 7 — The lamphouse with back cover removed 


Remove the Baffle Plate 

Remove the baffle plate (with attached reflector 
support post on 5-S119 version) by removing the two JIS 
mounting screws securing the baffle plate to the two 


Repairing the 20W Lamphouse for the Olympus BH-2, CK2, and SZH Microscopes 








alignment/support pins molded into the plastic housing 
(see Figure 8). Place the screws and baffle plate in a 
safe place for later re-assembly. 


MOUNTING SCREWS FOR 
BAFFLE PLATE 


\\ 


BAFFLE PLATE 


~ 
“es 
“te 


a? > 2 | 
BAW retin ckie:talasel: 


REFELCTOR SUPPORT POST 
(5-S119 ONLY) 





Figure 8 — The baffle plate and mounting hardware 


Remove the Lamp Socket 

Remove the two M3X12 JIS screws, the two M3 split 
lock washers, and the two M3 flat washers securing the 
lamp socket to the plastic housing (see Figure 9). 


REMOVE SCREWS 


Figure 9 — Remove two screws holding the lamp socket 


Discard the white, fibrous top cover from the socket, as 
this will not be needed. Do not discard the metal 
spacer from the bottom of the lamp socket, as this may 
be needed later. Cut the two socket wires close to the 
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body of the socket and place the socket body aside for 
later reference. Place the plastic housing in a PanaVise® 
work vise (or similar) to facilitate de-soldering of the 
wires (see Figure 10). 


SOCKET 
WIRES (2) 


Figure 10 — The housing in a PanaVise® for de-soldering 


One at a time, heat the two bifurcated terminals with a 
soldering iron while gently pulling the attached wires 
with needle-nose pliers to remove them. Clean the 
excess solder from the bifurcated terminals using a 
vacuum de-soldering device or solder wick (see Figure 
11). Exercise caution to avoid overheating the terminals 
to prevent melting the plastic housing during the de- 
soldering process. 


BIFURCATED TERMINALS 
CLEANED OF SOLDER (2) 


Figure 11 — With wires removed and terminals cleaned 


Mount the New Lamp Socket 

Remove the plastic housing from the PanaVise® and 
mount the replacement socket (item P2 of Appendix 1) 
onto the plastic housing, using two M3X9 screws (item 
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P4 of Appendix 1), two M3 split lock washers (item P3 
of Appendix 1, and two M3 flat washers’. Before 
mounting the socket to the housing, compare the 
height of the new socket to that of the original socket, 
to determine if the metal spacer is necessary between 
the housing and socket. Include the metal spacer, if 
necessary, to position the new socket at the same 
height as the original socket. 


SCREW AND 


SPLIT-LOCK WASHER SCREW AND 


REPLACEMENT 


SOCKET SPLIT-LOCK WASHER 





Figure 12 — New socket mounted onto the housing 


Solder the New Lamp Socket 

Once again, place the plastic housing in the PanaVise®. 
Trim and strip both leads of the socket to the proper 
length and solder the leads to the bifurcated terminals 
(see Figure 13). Exercise caution to avoid overheating 
the terminals to prevent melting the plastic housing 
during the soldering process. 


LEADS SOLDERED TO 
BIFURCATED TERMINALS 








>to my ai 
Figure 13 — Leads of new socket soldered to terminals 


4 Alternatively, use the original M3X12 screws and flat washers, and add three 
additional M3 split lock washers to each of the screws. 
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Reinstall the Baffle Plate 

Remove the plastic housing from the PanaVise® and 
reinstall the baffle plate using the correct two JIS 
screws. Re-position the socket wires as necessary to 
prevent them from contacting the baffle plate (see 
Figure 14). 


ENSURE CLEARANCE 
BETWEEN WIRES AND 


BAFFLE PLATE 





Figure 14 — Socket wires routed away from baffle plate 


Reinstall the Lamp Reflector (5-S119 only) 

Reinstall the lamp reflector onto the support post using 
the small cross-point screw. Remove any visible 
fingerprints or contaminants from the reflector using a 
clean, oil-free tissue or cloth (see Figure 15). 


5-S119 VERSION ONLY 


SCREW 
LAMP REFLECTOR~.q__ 


aN i 


Figure 15 — Reflector reinstalled onto the support post 


Reinstall the Back Cover 

Apply a suitable adhesive to the spots on the plastic 
housing where the back cover was originally glued (see 
Figure 16). Black silicone RTV adhesive, such as used for 
replacing engine gaskets, is a good choice here, since it 
is very heat resistant and can be easily removed for 
future repairs (item S2 of Appendix 1). J-B Weld® two- 
part epoxy (item S1 of Appendix 1) is also well suited 
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for this application, but this would be more difficult to 
remove should future repairs ever become necessary. 
In practice, most two-part epoxies will work, even 
though the lamphouse operates at temperatures above 
the service ratings of many of these epoxies. Reinstall 
the back cover and secure it in position with adhesive 
tape at the adhesive points until the adhesive cures. 
Remove the tape once the adhesive has fully cured. 


APPLY ADHESIVE 
(TWO PLACES) 





: EEN 
Figure 16 — Apply adhesive to re-attach the back cover 


Reinstall the Halogen Lamp 

Using a clean, oil-free tissue or cloth, reinstall the 
halogen lamp. Better still, install a new Philips 7388 
(item P1 of Appendix 1) or equivalent 6V/20W ESB 
halogen lamp (see Table 1). The lamp should be 
inserted into the socket such that the filament will be 
properly centered in the optical path of the microscope. 


Centering the Halogen Lamp 

For the older 5-LB402 lamphouses, centering of the 
lamp filament is difficult to visually judge. In these 
cases, the best you can do is to make sure that the lamp 
is pressed completely into the socket and is not 
noticeably off to either side of the visual center of the 
baffle plate. 


In the newer 5-S119 lamphouses, position the lamp 
such that the filament covers the lower half of the 
screw securing the lamp reflector to the support post, 
when viewed from dead-on in the front of the reflector 
(see Figure 17). In either case, do not touch the lamp 
glass with your bare fingers, since any oil or 
contaminants left on the glass could lead to premature 
failure of the lamp. Clean the glass with alcohol and an 
oil-free tissue or cloth, if necessary, to remove any 
existing oil, contaminants, or fingerprints. 
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REFLECTOR SCREW HEAD 


FILAMENT 


ADJUST PHYSICAL PLACEMENT OF THE HALOGEN 
LAMP SO THAT THE LAMP FILAMENT ALIGNS 
WITH THE SCREW HEAD AS SHOWN ABOVE 





Figure 17 — Proper lamp centering 


Ready for Service 
The newly refurbished LS20-H lamphouse is now ready 
to be put back into service (see Figure 18). 





Figure 18 — Refurbished lamphouse ready for service 


Replacement Lamps 
Table 1 lists various replacements for the quartz 
halogen 6V/20W ESB lamp used in the BHT/BHTU 


microscopes. 
General Electric 778 (49718) or 788 (943117) 


Nikon® 79099 


6518/2 
Olympus 8-C405 


Table 1 — List of compatible halogen lamp numbers 
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Dissecting the Old Socket to See the Damage 
The typical failure mode for the 20W lamphouse is 
severe oxidation of the electrical contacts within the 
lamp connector, which causes poor or erratic electrical 
contact with the pins of the 6V/20W halogen lamp. 
These oxidized contacts can be easily seen once the 
fibrous cover has been removed from the top of the 
connector housing (see Figure 19, contact on left is 
badly oxidized). 





5 
4 


xa: on 4 NESE | an, al 
\ a 2 -“* — » L rte Ae - + rn . 
4 0 “ = - . a a ne ie ae - = ~~ 
pe snl 1 ~ ae bn vines <5 7 See 


oe, 


Figure 19 — Cover removed to show oxidized contacts 


Figure 20 shows the electrical contacts after they have 
been removed from the connector housing, so that the 
effects of oxidation can be more readily seen. Note that 
one of the contacts in Figure 20 is much more oxidized 
than the other, which is typical. This non-symmetrical 
oxidation of the contacts occurs because the halogen 
lamp is driven by direct current, rather than by 
alternating current, in the Olympus BH-2 microscopes. 


me alae a 








% 


_% al —— . 


Figure 20 — Oxidized contacts removed from socket 


How to Contact the Author 

Please feel free to direct any questions or comments 
regarding this document (or BH-2 equipment in general) 
to the author, at the email address included on the 
cover of this document. 
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Appendix 1 
Tools, Parts, and Supplies Referenced in this Document 
Table 2, Table 3, and Table 4 list the specific information for many of the tools, parts, and supplies discussed in this 


document. Standard items commonly available at local hardware stores are not included below. The pricing listed 
below is accurate as-of June 2021 but is subject to change without notice. 


| Glove, heat-resistant = heat-resistant | Kiloline | | amazon —_| | $476 76 


Black & Decker a a $30.99 
T2 Heat gun, 1500W, dual temperature 
Harbor Freight Harbor Freight 56434 $16.99 


Screwdriver set, JIS, 4- ‘aaliameat (small) Moody Tools 58-0219 | Amazon =f | $26.05 


[Panavie™ [| 350~S*Y Amazon | | —89.99 
Vise, multi-purpose 
Harbor Freight Central Forge® 3311 Harbor Freight 3311 $17.99 


Table 2 — Tools referenced in this document 


Halogen lamp, ESB Philips 7388 
Bulbworks BW.ESB $7.35 
2 | Lamp socket, G4, ceramic Bender & Wirth a Bulbworks BW.990 a 43 


Table 3 — Parts referenced in this document 


jem | esetnton | manufacturer | moses | vendor | vendors | rice 
[st [envcawssormie 260 | vawew | ess | amon | =| 
[2 | senecmieervaser ‘| vawew | sm ammon | =~‘ 
2 [saerwskasnmis | em |e | men | | 


Table 4 — Supplies referenced in this document 











Table 5 lists the contact information for the vendors of the tools, parts, and supplies listed in Table 2, Table 3, and Table 4. 


| Bulbtronics® | www. | www.bulbtronics.com | www.bulbtronics.com 1-631-249-6000 | 1- } 1-800-588-2852 | 588-2852 aimee com 


=n aereny www.bulbworks.com 1-973-584-7171 | 1-800-334-2852 bulbwork@bulbworks.com 
Lightbulbs and Sockets 

1-800-423-2567 | 1-800-423-2567 
| Harbor Freight Tools | Harbor Freight Tools Tools www. | wwwsharborfreight.com com 1- | 1-858-436-8388 | 436-8388 1-800-444-3353 | 1-800-444-3353 


Table 5 — Vendors for tools, parts, and supplies 
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